. The indole moiety is probably the most known heterocycle, a common and important feature of a variety of natural products and medicinal agents 4 . Among the indole-based heterocycles, those compounds consisted of spirooxindole core represent an important class of naturally occurring substances characterized by highly pronounced biological properties 5 . On the other hand, pyranoquinoline derivatives were found to possess a wide spectrum of biological activities, such as psychotropic, antiallergenic, anti-inflammatory, and estrogenic activity 6 . Furthermore, several pyranoquinoline containing alkaloids exhibit cancer cell growth inhibitory activity and are investigated as potent anticancer agents [7] [8] . In this background and in line with ongoing researches devoted to synthesis of spirooxindole compounds 9 , we report an efficient one-pot method for synthesis of spiro[4H-pyrano[3,2-c]quinolin-4,3'-indoline]-2',5(6H)-diones in aqueous media under ultrasound irradiation.
EXPERIMENTAL
Typical procedure for the preparation of (4a)
A tube was charged with 4-hydroxy-2H-quinolone (0.16 g, 1 mmol), isatin (0.15 g, 1 mmol), malanonitrile (0.06 g, 1 mmol), piperidine (5 mol %) and water (5 mL). The reaction mixture was sonicated at 50 ºC for 5 min. After completion of reaction, as monitored by TLC, the reaction mixture was cooled to room temperature, filtered and the solids were wash with water and ethanol to afford the product 4a as white powder (86 %). A library of products (4a-j , see Table 3 ) were efficiently synthesized by this method among them 4a-e and 4i-j are known compounds,10 but the products 4f-g are reported here for the first time. 
RESULTS AND DISCUSSION
At the onset of this study, the reaction of isatin, 4-hydroxy-2(1H)-quinolone and malononitrile was used as the model to explore the optimum reaction conditions ( Table 1) .
As Table 1 show, better results were obtained with the aid of basic catalysts especially piperidine and triethylamine. In the absence of any H  H  4a  85  5  CO 2 Et  H  H  4b  83  5  CN  CH 3  H  4c  82  5  CO 2 Et  CH 3  H  4d  90  5  CN  H  OCH 3  4e  92  5  CO 2 Et  H  OCH 3  4f  88  5  CN  CH 3  OCH 3  4g  80  7  CN  CH 3  NO 2  4h  82  7  CO 2 Et  H  NO 2  4i  84  7  CN  H  NO 2  4j Scheme 1: A proposed mechanism for the reaction catalyst, the reaction takes a longer time and gives lower yield. Upon further examination of the trial reaction, water has been proved to be the superior solvent in spite of its lower solvability ( Table 2 ). The best result was obtained with piperidine (5 mol %) as catalyst under ultrasonic irradiation for 5 min at 50 ºC. To verify the role of ultrasounds, the reaction was also run in water at 50 ºC without soniaction. As this table show, ultrasound irradiation improves the yield of the reaction (entry 2).
Encouraged by this success, a variety of isatin derivatives, quinolones, and malononitrile or ethyl cyanoacetate were employed under similar circumstances to evaluate the applicability of this method. The results summarized in Table 3 show the viability of this method. It is evident from this table that both electron-deficient and electron-rich isatins afford fairly high yields of the desired spiro-condensates in reaction with malononitrile and a variety of 1,3-dicarbonyl compounds in a few minutes at ambient temperature. Nevertheless, the electron-donating methoxy group at the 5-position of isatin substrate renders the reaction to give slightly higher yields, whilst presence of the electron-accepting nitro group at the same position have a retardation effect on the rate of the reaction. Moreover, employing ethyl cyanoacetate in place of malononitrile furnishes similar connective assembly of spiro-annulated pyran-oxindole products. The general aspect of the present method partially lies on the fact that amidic N-H group of 4-hydroxy-2H-quinolone did not affect on the course of reactions, as N-substituted and unsubstituted quinolones take part similarly into the reaction to give the corresponding products. The structures of some products were confirmed by comparison of their IR and 
CONCLUSION
In conclusion, we have developed a quick, clean, and simple method for the synthesis of spiro[4H-pyrano[3,2-c]quinoline-4,3'-indoline]-2',5(6H)-dione in water under ultrasound irradiation. Prominent among the advantages of this method are operational simplicity, good yields, easy workup and using water as solvent. The reactions gain acceleration and give better yields under ultrasound irradiation.
